Let the trace of the boundary of the body in a meridional plane be C (Fig. 1) . Then the condition of vanishing velocity on C can be stated in the form i = 0 ? = °an (1.4) on C, (1.5) where n is the unit normal to C exterior to the body. Lk(v) = -2 + -2 H--= 0 (2.5) dx dr r dr k real, are known as generalized axially symmetric potentials, and denoted by \pk. Payne [5] has shown that in certain regions any solutions of the repeated operator equation (2.2) can be represented as a linear combination of any two of the functions
In a previous paper [2] the authors have used this theorem to obtain the solution of certain problems in Stokes flow; it will be used here to obtain still another. III. The flow about a spindle. We introduce bipolar coordinates (|, i?) into the {x, r) plane by the transformation z = ib cot (f/2), (3.1) where z = x + ir, f = £ + it], and b > 0 is a constant. In terms of the (£, ij) coordinates
where -°° < r\ < <» and 0 < % < %. We define a spindle to be an object whose surface is obtained by revolving the curve £ = £0(0 < £o < x) about the x axis. This curve is the arc lying in r > 0 of the circle which passes through (±6, 0) and has its center at (0, -b cot £0). The surface of the spindle is thus £ = £0 and the region of flow D isO<£<£0,-°o < n < co ( Using the results of [5] we represent the solution of (2.2) in the form
It is not difficult to see [6] that any ^2"+1(f, jj) which is even in rj may be expressed in the form^2 The conal function Ka(-t) may be defined ( [7] where t0 = cos £0 . Thus the right hand member of (3.8) may be replaced by the integral (3.11). For 0 < £0 < t one may differentiate (3.11) with respect to t0 , and obtain a representation for the right-hand member of (3.9). We are led in this way to two linear equations for A and B whose solution is The bracketed quantity in A is simply the Wronskian of Ka(-t) and Ktt{t) evaluated at t0, which (Neumann [8] , pp. 207-210) is -2 cosh ai/i( 1 -t\). Thus we obtain from (3.12)
A(a) = ~ (j*' Ka{r)KT{r) dr) ' (3.17)
for -1 < t0 < 1. By essentially the same procedure as was used in discussing 0, it can be shown that
holds for -1 < t < 1. This may be integrated with respect to t from t0 (-1 < t0 < 1) to 1 and divided by 1 -<0 in order to obtain the bracketed portion of B(a). It will be noted that (3.18) is not valid at t = ±1, since these are singular points for either Ka{t) or Ka (-t) The integral on the right hand side of (3.27) is easily evaluated from (3.11) and the expression obtained by differentiation of (3.11) with respect to t0 . We merely replace £o by 7r -£ in the resulting integral formulas and obtain at once the following expression for ypi : *i = ¥Jr\s -t)U2{(s + t)~1/2 + t(s + r3/2}-(3.28)
This may be rewritten as = iur\s -t)1/2{3(« + r1/2 -is -t)(s + ty3/2\
= lUr^Zbp-1 -b3p-3} (3.29) where b is the radius of the sphere. This is the well known result of Stokes (see [3] ). The reviewer has kindly called our attention to the fact that tables of the functions Ka(t) are now being compiled (M. I. Zhurina and L. N. Karmazina, Tablitsky funktsii Lezhandra P-.1/2+iT(x).) These tables should facilitate the computation of the drag coefficient P as a function of £0 • Bibliography
